BACKGROUND Pre-natal diagnosis of congenital heart disease (CHD) allows anticipation of urgent neonatal treatment
pre-natal screening policies and pre-natal detection rates vary greatly (4, 5) . The accuracy of fetal diagnosis of CHD allows anticipation of urgent treatment immediately after birth (6) (7) (8) (9) . Another important aim of fetal diagnosis of CHD is to give adequate information to the parents on cardiac and noncardiac outcomes (10) (11) (12) . Finally, accompanying families who choose termination of pregnancy (TOP) is also a major issue. Few studies have evaluated the accuracy of fetal cardiac diagnoses (13) (14) (15) (16) . Here, we sought to analyze the discordances between the fetal diagnosis and the final cardiac diagnosis of CHD after birth or after TOP and intrauterine fetal death (IUFD), but we also analyze the impact of these discordances on planned neonatal and long-term care strategies.
METHODS
POPULATION. Over a 10-year period, all neonates with a pre-natal diagnosis of CHD at our center, and who were delivered onsite were retrospectively included into the study. Expert fetal cardiologists performed all fetal echocardiographies. The last fetal echocardiography was used for comparisons, but all available anatomical details that had been described during the fetal cardiac follow-up were included in the final fetal cardiac diagnosis. The final post-natal diagnosis of the CHD was based on ultrasound, computed tomography/cardiac magnetic resonance (CMR) imaging, and surgical reports. For TOP and IUFD, a specialist in cardiac anatomy reviewed the autopsies.
Comparisons between fetal diagnosis and confirmed post-natal/autopsy diagnosis were performed by 2 authors (M.B. and D.B.). In case of discordance between the 2 reviews, a third evaluation of discordances was done in common between the 2 reviewers.
We intentionally removed from the analysis all false-positive cases of CHD seen at the screening level (i.e., normal fetal echocardiography at the expert level). Indeed, the aim of the study was to not to evaluate the correlation between first-line sonographers and pre-/post-natal expert diagnosis. We also excluded false-positive diagnoses of isolated coarctation of the aorta. Indeed, this could not be considered a discordance but only a limitation of the performance of the echocardiographic predictors of neonatal coarctation largely described elsewhere (17, 18) . If the risk of coarctation was associated with another pre-natally diagnosed CHD, we included false-positive/false-negative diagnoses of coarctation of the aorta in our analysis.
IMPACT ON NEONATAL TREATMENT OF THE CHD. The discordances between pre-and post-natal diagnoses were classified into 3 groups according to their impact on immediate neonatal care. The first group has a different diagnosis (completely different CHD). The second has a partially different diagnosis with a major (positive or negative) impact on the treatment of the CHD. This group included patients for whom the change in diagnosis leads to a change in medical care (prescription of prostaglandin), an unexpected need for interventional or surgical intervention during the first days of life, or conversely, no intervention needed, although pre-natally planned. The third group has a partially different diagnosis with no major impact on the planned treatment of the CHD.
The imprecision the fetal diagnosis of the CHD was considered as having an impact on neonatal treatment if the patients were in the first 2 groups.
IMPACT ON LONG-TERM CARE STRATEGY OF THE
CHD. We compared the pre-and post-natal diagnoses according to their impact on care strategies after the neonatal period. We collected the planned treatment program according to pre-natal diagnosis (performed by cardiologist expert in fetal echocardiography) and from the report from the pre-natal meeting between the pediatric cardiologist and the parents. The data retrieved from the pre-natal files were: 1) whether or not the CHD was suitable for a biventricular repair (excluding borderline cases); and 2) the number and type of planned interventions.
After birth, we collected all interventions performed until last follow-up. We did not take into account unplanned interventions secondary to postnatal interventions. If the pre-natal number of interventions was uncertain, we determined that the post-natal number of interventions was increased if the modification of the diagnosis was responsible of an additional intervention. We determined that the discordance between pre-and post-natal diagnoses had a negative impact on long-term strategy if: 1) the CHD complexity was profoundly underestimated and led to proposing compassionate care whereas active treatment was planned pre-natally; 2) the CHD contraindicated a biventricular repair although biventricular repair was planned pre-natally; 3) the number of necessary interventions was higher than planned; and 4) in the other cases for which planned and postnatal diagnoses were different but not included in the first 3 groups, we used the Aristotle score (19) to compare the complexity of the procedures. We used the basic score to overcome the noncardiac items 
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A U G U S T 3 0 , 2 0 1 6 : 9 2 1 -3 0 taken into account in the "comprehensive" score. We compared the scores of the intervention planned pre-natally with the scores of the intervention performed post-natally. We considered that the impact was negative if the differences between pre-and post-natal scores increased the complexity levels of the Aristotle score (1 to 5.9, 6 to 7.9, 8 to 9.9, 10 to 15).
We determined that the discordance between preand post-natal diagnoses had a positive impact on long-term care strategy if: 1) the CHD allowed a biventricular repair whereas univentricular repair was planned pre-natally; 2) the number of necessary interventions was lower than planned; and 3) the differences between pre-and post-natal Aristotle scores reduced the level of complexity according to the 4 complexity levels of the basic score. We determined that the discordance between pre-and post-natal diagnoses had no significant impact on long-term care strategy if: 1) the diagnoses were different but the interventions performed were those planned pre-natally; and 2) the interventions performed were different from those planned pre-natally but the complexity level of the Aristotle basic score was unchanged. Difference in levels between pre-and post-natal diagnoses according to the fetal cardiovascular disease severity scale (20) in the 368 cases of discordance.
CENTRAL ILLUSTRATION
Each congenital heart defect with discordance was classified in 1 of 7 severity levels of the score for the pre-and post-natal diagnosis. The difference in the score (either positive or negative) is reported in the figure. The discordances modified the level in 129 of 368 cases (10.3% of the total population). Most of the differences were within 1 level to each other. Table 2 ).
The changes in the neonatal interventions were related to the need of prostaglandin E1 in 67 cases, Rashkind procedure in 17 cases, and urgent surgery in 20 cases.
IMPACT ON LONG-TERM TREATMENT OF THE CHD. Table 3 describes the impact (negative, positive, or insignificant) of the discordances founded between the pre-and post-natal diagnoses on long-term treatment strategy. Overall, the discordances between pre-and post-natal diagnoses had an impact (positive or negative) on long-term care strategy of the CHD in 7.4% of cases. In 19 cases, the impact could not be measured because the neonates died before the start of the project.
IMPACT ON THE SEVERITY OF PROJECTED OUTCOME. The discordances between pre-and postnatal diagnoses modified the level of the fetal cardiovascular disease severity scale in 129 of 368 cases (10.3% of the total population to 35% of the discordances). The severity score was lower in 63 cases (À1 level in 46, À2 levels in 14, and À3 levels in 3). The severity score was higher in 66 cases (þ1 in 58, þ2 in 5, and þ3 in 3) (Central Illustration).
DISCORDANCES BETWEEN PRE-NATAL DIAGNOSIS
AND AUTOPSY AFTER TOP. Pre-natal diagnosis and autopsy findings were identical in 86 of 189 cases Values are n or n (%).
IUFD ¼ intrauterine fetal death; TOP ¼ termination of pregnancy.
Bensemlali et al.
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A U G U S T 3 0 , 2 0 1 6 : 9 2 1 -3 0 (45.5%). In 16 cases (8.5%), the diagnosis was completely different. In 27 cases (14.3%), the discordances were partial with a potential impact on neonatal treatment or on long-term cardiac care strategies. In 60 cases (31.7%), the discordances were minor with no potential impact on either neonatal treatment or on long-term cardiac care strategies. 
DISCUSSION
In our series, in 10.6% of the cases, the discordances between pre-and post-natal diagnoses led to incorrect prediction of neonatal potential intervention. In addition, the long-term care strategy was changed in 7.7% of the cases. Finally, the global severity scale, designed to predict the "quality of life" after a fetal diagnosis of CHD was modified in one-tenth of the patients. Our results suggest that the most accurate precision is needed for pre-natal diagnosis of CHD as anatomical details may modify the therapeutic plans and the need for in utero transfer. These limitations should be part of the information given to the parents during pre-natal interviews. Of note, all fetal Impact on long-term care strategies n=93 (7.4%)
Impact on the severity of projected outcome n=129 (10.3%)
Potential impact on future management n=43 (22.8%)
All neonates with a pre-natally diagnosed congenital heart disease born in our center were included over a 10-year study period.
All available fetal autopsies following termination of pregnancy (TOP) or intrauterine fetal death (IUFD) during the same period were reviewed.
Discordances in the diagnoses and impact on care strategies were evaluated in both groups. 
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Accuracy of Fetal Cardiac Diagnosis echocardiographies were performed by expert fetal cardiologists after a 3-step process (screening, CHD confirmation, and expertise), and prognostication of the outcomes was defined with the final diagnosis.
As the discrepancies between first-line sonographers and expert fetal cardiologists are well known, this reinforces the need for expertise of fetal CHD before any information shall be given on potential outcomes (21, 22) .
The most frequent discordances between pre-and post-natal diagnoses interested the left and right outflow tracts. Adding the 3 vessels view to the analysis of the fetal heart is necessary to evaluate these segments, but it is not systematically performed in the current screening for fetal CHD (23) (24) (25) .
In tetralogy of Fallot, recent studies showed that the anatomy of the pulmonary valve and the direction of We also found a significant number of undetected abnormal pulmonary venous connections. This is not surprising, as diagnosing these anomalies remains difficult (33, 34) , particularly in complex CHD such as heterotaxy syndromes. As abnormal pulmonary venous connection is currently seen in these conditions, particular attention should be given to identifying pulmonary veins to prevent early neonatal demise.
Finally, pulmonary and aortic valve anomalies that
were not seen pre-natally had a limited impact on planned treatment. Certainly, the sensitivity of fetal echocardiography to detect bicuspid aortic valve, for example, is limited and information on its frequent association with left outflow tract anomalies should be given to the parents.
Cardiac anomalies that could theoretically be diagnosed with the 4-chamber view were not rare.
These undetected anomalies were mainly atrioventricular valve malformations that had consequences on late care strategies but not on neonatal treatment.
Mainly, they compromised the biventricular repair or led to a higher complexity ( Table 1) . Certainly, straddling of the tricuspid valve or of the mitral valve could be more accurately diagnosed to prevent this change in planned treatment. It is potentially more (35) . In a recent study of fetal "borderline" clearly shows that progress is still needed in the screening for CHD in low-risk pregnancies.
CONCLUSIONS
Discordances between pre-and post-natal diagnoses of CHD are limited but might change the treatment both immediately after birth and for the long term.
There is still room for improvement of pre-natal 
